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Background: Wrong-site surgeries (including wrong-site, wrong-person and wrong-procedure errors)
remain the number one problem among adverse events of health care delivery. Patients and/or family
members should be involved when possible to help prevent such errors.
Aims: 1) Design an educational animation program about patient safety for patients and/or family
members to help eliminate wrong-site surgery errors. 2) Evaluate its educational effect.
Methods: The animation developed for this study includes an introduction, hypothetical story, and guided
information, and was presented at a tertiary medical center in northern Taiwan. A single-group pretest
and posttest design was used.
Results: Forty-six patients and 48 family members participated in the study. The pre-training score was
3.6 (on a scale of 1e4). After watching the animation, there was no signiﬁcant increase (0.08  0.5) for
the patient group, but the family member group showed signiﬁcant improvement (0.21  0.6, P ¼ .0309).
Most participants (98.9%) were satisﬁed with the animation.
Conclusion: The majority of participants reported good practices for avoiding wrong-site surgery
mistakes before an operation. A signiﬁcant improvement of post-training scores in the family member
group was seen. The high satisfaction rating given by the participants after seeing the animation indi-
cates that it was generally acceptable.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
In the past decade, patient safety has become an important issue
in health care. In 1999, a report from the Institute ofMedicine (IOM),
“To Err Is Human”, showed that errors cause between 44,000 and
98,000deaths every year inAmericanhospitals andover onemillion
injuries. This report highlighted the troubling fact that health care
was not as safe as it could be, and called for national efforts to make
health care safer.1 Since then, an increased number of patient safety
articles have been published in English2 and in Chinese.3
The IOM deﬁned patient safety as “freedom from accidental
injury due to medical care or from medical errors”. Other relevanth, College of Medicine, Chang
aoyuan 333, Taiwan, ROC.
ciates Ltd. Published by Elsevier Ltterms are adverse events and errors. An adverse event is deﬁned as
“harm that results from an unexpected and unintentional occur-
rence in health care delivery”. Preventable adverse events are
called errors.4 To improve patient safety, the Joint Commission on
Accreditation of Healthcare Organizations (JCAHO) ﬁrst set up
National Patient Safety Goals (NPSG) in 2003, in order to improve:
(1) accuracy of patient identiﬁcation, (2) effectiveness of commu-
nication among caregivers, (3) safety of using high-alert medica-
tions, (4) elimination of wrong-site surgeries (includingwrong-site,
wrong-person, and wrong-procedure surgeries), (5) safety of using
infusion pumps, and (6) effectiveness of clinical alarm systems.5
The NPSG is modiﬁed every year.
The high proportion of wrong-site surgeries was reported in two
Sentinel Event Alert newsletters of the JCAHO on August 28, 1998,6
and December 5, 2001.7 On May 9, 2003, the JCAHO also hosted
a summit with the goal of coming to a consensus on the adoption ofd. All rights reserved.
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involved in efforts to prevent wrong-site surgeries. On July 1, 2004,
the Universal Protocol for PreventingWrong-Site Surgeries became
effective for all of JCAHO’s accredited organizations to ensure that
before the beginning of each surgery, everyone agrees that they
are performing the right procedure on the right patient and on the
right site on the patient’s body.8 Unfortunately, wrong-site
surgeries remained the number one problem in 2007 and 2008.9
In Taiwan, The Commission of Patient Safety was founded in
February 2003.10 The Taiwan National Patient Safety Goals (TNPSG)
was ﬁrst set up in 2004, including goals to (1) reduce medication
errors, (2) ensure the control of health care associated infections,
(3) eliminate wrong-site surgeries (including wrong-site, wrong-
patient, and wrong-procedure surgeries), (4) reduce patient iden-
tiﬁcation errors, and (5) reduce the risk of patient harm resulting
from falls. The TNPSG is also modiﬁed every year.
The reported number of wrong-site surgeries in Taiwan has
varied considerably. The Taiwan Patient-Safety Reporting System
was established in 2004.11 The number of reporting hospitals rose
from 26 in the ﬁrst quarter of 2005 to 430 in the second quarter of
2009; and the number of reported adverse events rose from 182 in
the ﬁrst quarter of 2005 to 8261 in the second quarter of 2009. The
mean proportion of surgery-related adverse events was 1.6% with
a range of 0.8e5.0%.11 However, speciﬁc data on adverse events due
to wrong-site surgeries was unavailable. Another 2003 survey from
4510 health careworkers reported that the proportion ofwrong-site
surgeries was 3.4% among all adverse events.12 A 2004 survey from
Taiwan orthopedists reported that 28% had heard about an occur-
rence of surgery mistakes. Among these patients with surgery
mistakes, the proportion of wrong-site surgeries was 56.3%, the
proportion of wrong-patient surgeries was 8.0%, and the proportion
ofwrong-procedure surgerieswas35.7%.13A secondarydataanalysis
on the reimbursementdatabaseof TaiwanNationalHealth Insurance
between 2002 and 2005 revealed that the rate of adverse surgery
events (9.4%) after implementation of the patient safety policy was
higher (8.3%) than before implementation of the patient safety
policy, but data on wrong-site surgery error was not available.14
The active role that patients and family members play in patient
safety should be recognized and encouraged. When things go
wrong, it is rarely because of a single isolated event. Systems theory
contends that events, objects, locations, and methods are inter-
twined as interdependent components of complex systems.15
Hence, before undergoing surgery, patients can actively commu-
nicate with the health care workers to verify the correct site,
procedure, and patient information. When family members are the
caregivers for young or seriously ill patients, they should also
be encouraged to verify the correct patient information, procedure
requirements, and site before the surgery. Furthermore, “involve
and communicate with patients and caregivers” remained in the
National Patient Safety Goals from 2003 till 2009.16
Health educators are realizing the beneﬁts of using computer
technology to support health care learning, so computerized
materials are becoming more common in clinical settings.17
Computerized multimedia programs with audio and visual effects
can strengthen patients’ understanding of topics, allow patients to
revisit the material many times, and further their interest in topics.
Computerized multimedia tools may also be more effective than
traditional teaching methods in terms of space, time, and human
resources.18 Multimedia in health education has been shown to
have a very good learning effect on numerous health-related topics,
such as conveying preanesthetic information to patients under-
going ambulatory surgery,19 educating obese patients about
reducing fat intake,20 and training workers about respirator
safety.21 In 2002, the Lehigh Group in Pennsylvania produced
a video related to patient safety. This video addresses six topicsrelevant to optimum patient safety: treatment plans, medication
safety, falls, surgical site identiﬁcation, hand washing, and
discharge planning. Each segment outlines strategies that patients
can employ or observations they should make to improve patient
safety. The Lehigh Group reported that patients felt more
comfortable talking with their health care workers about questions
or concerns after viewing the video. Patients generally rated
the video as helpful and rated their knowledge of patient safety
higher than before viewing the video.22 However, the patient safety
video produced by the Lehigh Group is not available in Chinese, and
may not be appropriate for a Chinese population because of cultural
differences related to patient safety.
The goal of this study was to create an educational animation
program to instruct patients on patient safety steps they can take to
help eliminate wrong-site surgeries when facing surgery. The
secondary goal was to evaluate the program’s educational effect on
patients and family members.
2. Methods
2.1. Designing the animation
The narrated animation (in Chinese) was based on the ﬁrst four stages of the
ﬁve-stage Kinzie framework for instructional health behavior changes.23 The stages
used were (1) gain attention, (2) present stimulating material, (3) provide guided
learning, and (4) elicit performance and provide feedback. For the ﬁrst stage of
gaining attention, we intentionally used an exaggerated, although plausible, hypo-
thetical story. Our goal was to create an interesting story so patients and their family
members would listen to the following segments that lay out speciﬁc steps for
patient safety when undergoing surgery. More speciﬁcally, the goal was for patients
and family members viewing the animation to realize the importance of marking
the surgery site (e.g., taking a marker and drawing a large X on the surgery site) and
to understand the dangers of a transfusion using the wrong blood type.
For the second stage of presenting stimulating material, the animation started
with a title page, and a brief description of the main character. The hypothetical
story began in a hospital ward with a surgeon trying to mark the operation site for
Mr. Wu’s hip replacement surgery. Mr. Wu refuses the surgeon’s request to draw on
his hip because Mr. Wu thinks wrong-site surgeries are impossible. After the
surgeon explains how busy the operating room is and shows statistics about wrong-
site surgical errors, Mr Wu allows the surgeon to mark the surgery site (Fig. 1). The
surgeon then asks for Mr. Wu’s blood type, in case a blood transfusion is needed. Mr.
Wu embarrassed that he does not know his blood type, and simply guesses.
Fortunately, Mr. Wu’s blood type information is corrected by a test from the
hospital’s blood transfusion services.
The third part of the animation provides guided learning. Information about
eliminating wrong-site surgery mistakes before surgery is displayed at the end of
the hypothetical story (Table 1). Once patients and their family members watched
the educational animation program, the researchers gathered feedback about the
program. The research assistant asked questions about the animation (e.g., how
many mistakes had Mr. Wu made in the story, what were they, and how should he
eliminate them) and gave a gift certiﬁcate (NT$100, 1 US$ ¼ 32.5 NT$) to the ﬁrst
person to answer each question correctly.
The animation was made with Macromedia Flash MX 2004. A preliminary
version of the animation was shown to 12 experts including medical staff, members
of the Patient Safety Committee and the Director of the Public Health Bureau in
Taoyuan, Taiwan. We took their suggestions into consideration and made minor
changes to the program.
2.2. Study design, study subjects and measurements
A one-group pretest and posttest design was used as all participants saw the
animation.24 Purposive sampling was used to recruit the participants. Participants
ﬁrst ﬁlled out the questionnaire about their demographic information, experience
with hospitalization or caring for a patient facing an operation, and past practice of
eliminating wrong-site surgery mistake (pre-training score). The educational
animation about eliminating wrong-site surgery mistake was then displayed by the
trained research assistant. After ﬁnishing the animation, participants rated their
anticipated future practice of eliminating wrong-site surgery (post-training score)
and satisfaction with the animation.
Patients or family members whowere aged 18 or above and sought treatment in
outpatient or inpatient settings at Chang Gung Memorial Hosptial, northern Taiwan,
were invited for the study. Patients who had undergone prior surgery or family
members who had taken care of surgery patients were eligible for this study.
The seven questions about safe practice in eliminating wrong-site surgeries
were ranked on a four-point scale with 1 ¼ never, 2 ¼ occasionally, 3 ¼ often,
Fig. 1. Storyboard for the scenario.
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to rate it for clarity, appropriateness, and feasibility on a ﬁve-point scale. The
average score for each question ranged from 4.4 to 4.9. Therefore, with
the exception of some wording changes, no major revisions were needed. The
Cronbach’s alpha was 0.88, indicating good consistency from question to ques-
tion. Because the questions about safe practice in eliminating wrong-site
surgeries are part of the patient safety questionnaire, the validity and reliability of
the patient safety questionnaire was evaluated by having 144 patients or family
member and 206 medical providers ﬁll out the questionnaire. The conﬁrmatory
factor analysis (CFA) supported the ﬁve-factor model as an acceptable model ﬁt.
The composite reliability and Cronbach’s a were above 0.70, achieving an
acceptable reliability.25Table 1
Guided learning of safe practice to eliminate wrong-site surgeries.
Preparation before the surgery:
1. Understand the type of anesthesia that will be used. Will it be general or local? Let
when undergoing anesthesia.
2. Inform the doctor of any special illnesses (special contagious diseases, or bleeding d
3. Discuss with your doctor the necessity of the surgery, how to care for the incision a
after the surgery, if the surgery is inpatient or outpatient, and post-surgery rehabili
4. Before the surgery, be sure to remove any ﬁngernail polish (this allows the medical
dentures or other removable dental devices and contact lens. Also, most surgeries r
5. With your doctor or nurse, conﬁrm and mark the area or side of the body for the su
Avoid wrong site, wrong person, wrong procedure before the surgery:
1. Before entering the operating room, be absolutely sure that the person medical per
or photo ID to verify your identity.
2. Besides orally communicating, use your hand to point out the area of the body whe
before entering the operating room.
3. Conﬁrm the method of anesthesia with your nurse while you are still conscious and2.3. Statistical analysis
A sample size of 50 pairs with a correlation of 0.4 achieves 90% statistical power
to detect a 0.5 unit increase (post-training score minus pre-training score) against
the null hypothesis (mean difference of 0.0) at the 0.05 signiﬁcance level using
a two-sided paired t-test.
Because patients and familymembers play different roles in avoidingwrong-site
surgeries, the data gathered from patients and family members were compared
using a Chi-square test, Fisher’s exact test, Chi-square test for trend and independent
t-test, where appropriate. Patient safety practices were compared between groups
using the Wilcoxon rank sum test, or within group using the Wilcoxon signed rank
test. A p-value <0.05 was considered statistically signiﬁcant.your surgeon or anesthesiologist know if you previously had complications
isorder).
rea after the surgery whether catheters or drainage bags will be needed
tation.
personnel to monitor blood circulation and blood oxygen levels),
equire that you not eat for at least 8 h before the surgery.
rgery.
sonnel are calling is you. Provide your medical history number,
re the surgery will be. Be sure to do this while you are still conscious and
before entering the operating room.
Table 2
Questions about safe practice to eliminating wrong-site surgeries.
1. Carefully read the surgery and/or anesthesia consent form before signing.
2. Inform the doctor of any special illness (special transmittable disease
or bleeding disorder).
3. Fully realize the necessity of the surgery before agreeing to it.
4. Recognize the dangers and complications of the surgery and/or anesthesia
before the operation.
5. Make all pre-surgery preparations (no eating, no bathing)
before the operation.
6. Conﬁrm and point out the body site for the surgery with the medical
ofﬁcer while you are still conscious and before entering the operating room.
7. Conﬁrm the method of anesthesia with the medical ofﬁcer while
you are still conscious and before entering the operating room.
Table 3
Pre- and post-training score (mean  SD) on safe practice to eliminating wrong-site
surgeries. Please refer Table 2 for the wordings of item 1e7.
Patient (n ¼ 46) Family member (n ¼ 48) pa
Item 1
Pre- 3.67  0.71 3.57  0.83 0.5864
Post- 3.74  0.44 3.82  0.38 e
Difference 0.07  0.70 0.26  0.79 0.2453
pb 0.4326 0.0372*
Item 2
Pre- 3.78  0.59 3.70  0.72 0.6949
Post- 3.67  0.48 3.83  0.55 e
Difference 0.11  0.75 0.13  0.46 0.1078
pb 0.3071 0.1875
Item 3
Pre- 3.61  0.74 3.75  0.60 0.3541
Post- 3.72  0.46 3.83  0.38 e
Difference 0.11  0.67 0.08  0.61 0.8490
pb 0.2970 0.3667
Item 4
Pre- 3.53  0.89 3.65  0.84 0.3994
Post- 3.76  0.43 3.83  0.38 e
Difference 0.22  0.85 0.19  0.84 0.8436
pb 0.1249 0.1396
Item 5
Pre- 3.78  0.52 3.84  0.57 0.2683
Post- 3.67  0.60 3.84  0.37 e
Difference 0.11  0.68 0.00  0.53 0.3931
pb 0.4602 1.000
Item 6
Pre- 3.57  0.94 3.32  1.07 0.2056
Post- 3.69  0.52 3.82  0.39 e
Difference 0.12  0.80 0.50  1.09 0.0694
pb 0.1975 0.0028*
Item 7
Pre- 3.53  0.99 3.41  1.02 0.4285
Post- 3.71  0.51 3.82  0.38 e
Difference 0.18  0.89 0.41  1.05 0.2504
pb 0.1975 0.0112*
Average
Pre- 3.63  0.56 3.62  0.65 1.000
Post- 3.69  0.45 3.82  0.35 e
Difference 0.08  0.48 0.21  0.61 0.2327
pb 0.3011 0.0309*
*p < .05.
a Wilcoxon rank sum test.
b Wilcoxon signed rank test.
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3.1. Demographic characteristics
The animation was shown 21 times in wards or clinics at Chang
Gung Memorial Hospital, northern Taiwan, from October to
December, 2005. A total of 124 people participated and 94 of them
were eligible for the study. Among these 94 participants, 46 were
patients and 48 were family members. Thirty-ﬁve participants
were recruited from wards and 59 from outpatient clinics. Most
participants were from either the Surgery Department (35 indi-
viduals, 37.2%) or the Internal Medicine Department (23 individ-
uals, 24.5%). Sixty-two (66%) participants were female. The
average age of participants was 41 (SD ¼ 12.9 years) with a range
between 18 and 73. Sixty-ﬁve participants (69.1%) had at least
a high school education. Forty-ﬁve participants (53.6%) were
unskilled workers, and 17 (20%) were small business owners,
clerical staff or sales employees. There were no statistically
signiﬁcant differences in recruitment based on place, gender, age,
education, occupation, or monthly income between patients and
family members. A marked difference was seen between the
percentage of patients (0, 0%) and family members (12, 25%) from
the Pediatric Department (P ¼ .0001), because only adults were
recruited in this study.
3.2. Past practice of eliminating wrong-site surgery mistakes (pre-
training)
All participants rated themselves at a mean of 3.6 for patient
safety to eliminate wrong-site surgeries, indicating they had taken
cautions when having an operation. Patients rated higher scores on
items 1, 2, 6, and 7 than family members did. There was no statis-
tically signiﬁcant difference in the mean scores of the single
questions or the average scores between patients and family
members (Table 3).
3.3. Future intentions to eliminate wrong-site surgery mistakes
(post-training)
In the patient group, ﬁve out of seven post-training questions
showed a slight increase after seeing the animation program. Two
questions “inform the doctor of any special illness” (item 2) and
“make all pre-surgery preparations before the operation” (item 5)
had a slight decrease after watching the program. A signiﬁcant
difference between the pre- and post- training responses was not
seen in any single question or the average score (Table 3).
In the family member group, all questions showed an increase
after watching the animation and three questions reached a level of
statistical signiﬁcance. These three questions were: (1) carefully
read the surgery and/or anesthesia consent form before signing(item 1) (p ¼ .0372), (2) conﬁrm and point out the body site for the
surgery with the medical ofﬁcer while the patient was still
conscious and before entering the operating room (item 6)
(p ¼ .0028), and (3) conﬁrm the method of anesthesia with the
medical ofﬁcer while the patient was still conscious and before
entering the operating room (item 7) (p ¼ .0112). A signiﬁcant
increase was seen in the average score after watching the anima-
tion (p ¼ .0309) (Table 3).
Signiﬁcant difference was not seen in the change of either an
individual question or average between the patient group and
family member group (Table 3).3.4. Satisfaction with the animation
After watching the animation, most participants gave it a satis-
factory score, indicating that they felt that the information was
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participants felt that the animation was easy to understand, useful,
and corresponded to the theme of eliminating wrong-site surgery
mistakes by practicing the patient safety steps (Table 4).
4. Discussion
We developed an educational animation program teaching
patients or family members how to eliminate wrong-site surgeries
when involved in an operation. We then evaluated its educational
effects on the patients and family members. The high satisfaction
rating given by the participants after seeing the animation indicates
that it was generally acceptable.
4.1. Pre-training score: patients vs. family members
Despite the high number of surgeries, no data existed about
either patients or their family members taking cautionary steps to
prevent wrong-site surgeries. In our study, both the patients and
their family members self-reported all pre-training questions at
three or greater, indicating that the patients and their family
members believed that they already took precautionary measures
before surgery. The high scoresmaybe due to the fact that theywere
recruited from wards and outpatient clinics and had a current or
recent experience with surgery. Another explanation was the
pretest score being self-reported instead of observed practices. It is
known that people often report better behavior than they actually
follow because it is “expected” that they will do certain things.Table 4
Satisfaction on the educational animation program of patient safety.
Total
(n ¼ 94)
Patient
(n ¼ 46)
Family member
(n ¼ 48)
p
Sufﬁciency of contentc 0.7182a
Too little 10 (11.2%) 6 (13.6%) 4 (8.9%)
Just right 76 (85.4%) 37 (84.1%) 39 (86.7%)
Too much 3 (3.4%) 1 (2.3%) 2 (4.4%)
Understandabilityc 0.0320b
Very difﬁcult 2 (2.2%) 1 (2.3%) 1 (2.2%)
Difﬁcult 1 (1.1%) 1 (2.3%) 0 (0.0%)
Easy 38 (42.2%) 24 (54.6%) 14 (30.4%)
Very easy 49 (54.4%) 18 (40.9%) 31 (67.4%)
Helpfulc 0.5205b
Not at all 0 (0.0%) 0 (0.0%) 0 (0.0%)
No 0 (0.0%) 0 (0.0%) 0 (0.0%)
Yes 47 (52.2%) 25 (56.8%) 22 (47.8%)
Very helpful 43 (47.8%) 19 (43.2%) 24 (52.2%)
Matches the themec 1.000a
Yes 85 (97.7%) 42 (97.7%) 43 (97.7%)
No 1 (1.2%) 1 (2.3%) 0 (0.0%)
No comment 1 (1.2%) 0 (0.0%) 1 (2.3%)
Pacec 0.1784a
Too slow 2 (2.3%) 1 (2.27%) 1 (2.22%)
Just right 84 (94.4%) 40 (90.91%) 44 (97.78%)
Too fast 3 (3.4%) 3 (6.82%) 0 (0.00%)
Overall satisfactionc 0.3905b
Very unsatisﬁed 1 (1.1%) 1 (2.3%) 0 (0.0%)
Unsatisﬁed 0 (0.0%) 0 (0.0%) 0 (0.0%)
Satisﬁed 65 (73.9%) 33 (75.0%) 32 (72.7%)
Very satisﬁed 22 (25.0%) 10 (22.7%) 12 (27.3%)
a Fisher’s exact test.
b Chi-square test for trend.
c Missing 5, 4, 4, 7, 5, 6 respectively for sufﬁciency of content, understandability,
helpful, matches the theme, pace, overall satisfaction.Among the pre-training questions, patients rated themselves higher
than family members on questions about carefully reading the
surgery and/or anesthesia consent form (item 1), informing the
medical doctor about any special diseases (item2), and reconﬁrming
the surgery site (item6) and the anestheticmethod tobeusedbefore
entering the operation room (item 7). Except for recognizing
the dangers and complications of the surgery and/or anesthesia
before the operation, the higher patient scores compared to those of
familymembersmaybe due to the fact that the patients are the ones
whose health or lives are at risk during surgery.
For pediatric patients, the entire patient responsibility of surgery
lieswith the relatives (parents/guardians). Thus,we limitedour data
to the family group (n ¼ 12) for patients from the Pediatrics
Department. The slightly higher pretest scores andposttest scores of
family members of pediatric patients may indicate that they paid
more attention before an operation than family members of adult
patients. However, the family group from the Pediatric Department
was too small and further study is needed to look at this issue.
4.2. Efﬁcacy of the animation
In this study, only a small increase was seen in post-training
scores for the patient group, probably because they already had
high pre-training scores. For the family members, we were glad to
see improved post-training scores. Two studies also reported that
viewing multimedia programs is an effective means of delivering
health education material.19,26 Educating a patient’s family can be
useful for two reasons. First, the family members can help ensure
safety while taking care of the patient, and second, if the family
member becomes a future patient, they will be more likely to take
cautionary steps themselves.
4.3. Usefulness of an educational animation program
All of the participants in this study gave high scores on the
educational animation rating, revealing that this type of media can
be used to educate a variety of age groups, which is similar to the
results from Savage’s study.27 Publicly broadcasting an educational
multimedia program that teaches about patient safety before
surgery will repeatedly expose patients to information and reduce
the workload of medical staff.19,27e29
Patients and family members can improve patient safety if they
are actively involved. An educational animation program is
a convenient, cost-effective means to repeatedly expose patients,
family members, and the general public to safety information on
their own time and thereby reduce the workload of health care
personnel. The Mandarin version of our educational animation
about patient safety is available on the web site of the Taiwan
Department of Health.30 Some participants suggested that the
educational animation about patient safety should be available for
many medical institutes, and should be available in other Chinese
dialects, such as Holo, Hakka, or in English for foreign maids who
are caregivers in Taiwan. The Holo, Hakka, and English version
are available upon request from the ﬁrst author of the study. Since
the educational animation for patient safety was created, three
Taiwanese hospitals have requested our educational animation and
display it in their clinical settings.
A handbook on patient safety with animation and written
guidance has also been developed. According to one study, an
experimental group with a multimedia CD along with a printed
nursing guide achieved higher self-efﬁcacy for patients recovering
from a hip replacement than the control group which received only
routine care.31 This ﬁnding supports our contention that educa-
tional animation programs along with printed material effectively
reinforce patient safety information use of two different methods.
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received training about respirator safety scored signiﬁcantly higher
on the transfer test in the group receiving concurrent narration
with pictures and animation than did workers receiving text only,
text þ pictures þ animation.21 Further study is needed to look at
different ways and styles of presenting educational animation
programs.
4.4. Limitations
In our study, we studied only patients and family members from
one medical center in the northern part of Taiwan, so the sample
size was small. Another limitation is that the age of our participants
was relatively young with an average of 41, and may not
be representative of a general surgical population. However, we
deliberately included a wide range of subjects so we could evaluate
the effectiveness of our program for a larger audience than only
older patients. Althoughmore surgeries may be performed on older
people, patient safety is of upmost importance to all age groups.
We do not know whether the participants saw our educational
animation program before or after surgery as our questionnaire did
not ask such questions. There is always a possibility that such
information before surgery may increase anxiety levels of patients.
Thus, we suggest that the timing of giving information (before or
after surgery) and anxiety levels should be included in future
studies. Furthermore, the high pre-training scores in this studymay
be due to the participants involved in more than one operations.
Hence,we suggest that future studies only recruit patients (or family
members) who have the ﬁrst operation so that their pre-training
score on the aspects of magnitude, comparison between patients
and family members can be studies. Moreover, whether our
educational animation program is helpful for patients (or family
members) who having a ﬁrst operation can be studied as well.
Our satisfaction score may be overestimated as study subjects
who were willing to participate in this study tended to have high
scores on satisfaction.32 Score from an on-site survey tend to result
in higher satisfaction than mail-back surveys.33 Who (health care
providers versus outside consultant) collects the survey may affect
satisfaction scores.34 In future study, we suggest that both on-site
survey and mail survey are used to collect satisfaction score to
enable us to examine such bias.
Our studymay have cultural limitations as well. Safe practices of
eliminating wrong-site surgeries for patients and/or family
members in our study may not reﬂect the practices in other
countries. In addition, the hypothetical story shown in the anima-
tion may not occur in other countries due to a different climate of
patient safety. Finally, the animation program did not provide all
possible information about patient safety, so the increase in post-
training scores only reﬂects a short-term educational effect created
by the animation.
We recommend following critical incident data after patient
education in order to ﬁnd out the effect of reducing wrong-site
surgery mistakes. It is also worthy to study who is involved in
giving information to patients before surgery and to help train
them in providing appropriate information using effective
communication skills.
4.5. Conclusions
In our study, we saw a high self-reported rating in pre-training
questions for the patients and their family members, indicating
that the participants believed that they already took precautionary
measures before surgery. For the efﬁcacy of the educational
animation program, we saw a signiﬁcant improvement of post-
training scores in the family member group. The high satisfactionrating given by the participants after seeing the animation indicates
that it was generally acceptable.
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